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(54) IMAGE FORMING DEVICE 



(57)Ab street: 

PROBLEM TO BE SOLVED: To eliminate various noise signals included in an output of a density 
sensor and to apply highly accurate gradation correction to the output in a short time. 
SOLUTION: An arithmetic unit 39 gives a signal for generating correction color patch to a patch 
signal generating section 18. A selector 19 selects the correction color patch image signal from the 
patch signal generating section 18 and provides an output of a correction color patch print onto 
paper. A read section 1 measures a color patch density of the correction color patch print set to a 
platen of th read section 1 and gives a current gradation to an image density control section 16. The 
image density control section 16 compares the current gradation with a prescribed object gradation 
and generates a density conversion table 15 that is used to correct a density gradation 
characteristic of a generated image according to the difference. In the case of image output, an 
image processing section applies color conversion and gradation conversion processing to original 
image data from the image read section 1 and converts the result based on the density conversion 
table 15 so as to match the gradation with the object gradation. 




Japanese Publication for Unexamined Patent Application 
No. 173942/1998 (Tokukaihei 10-173942) 



A. Relevance of the Above- identified Document 

This document has relevance to claims 1. 9-12, 16. 
18-21, and 25-2 8 of the present application. 

B . Translation of the Relevant Passages of the Document 

[Abstract] 

[PROBLEMS TO BE SOLVED] To eliminate various noises 
included in an output of a density sensor, . . . 
[EMBODIMENT] 

B. Operations of the Embodiment 
[0029] B-3. Image Density Control 

Next, the following will explain an image density 
control for creating a plurality of reference patches 
each of which having different density, creating a 
density converter table based on the results of the 
density measurement, and converting the density 
properties of image data, with reference to a flow 
chart of Fig. 6 and a schematic drawing of Fig. 9. 
When performing the image density control, an 
arithmetic unit 39, in step Sbl, transmits a signal for 
creating a correction color patch with respect to a 
patch signal generator section 18, and a color selector 
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19 selects a correction color patch image signal from 
the patch signal generator section 18 to transmit it to 
a comparator 21, then, by the same procedure as that of 
image formation in the foregoing process for a color 
photocopying machine, a correction color patch print is 
outputted to a sheet of paper (procedure 1) . Here, 
Fig. 7 is a schematic drawing showing the correction 
color patch print in the present embodiment which is 
made up of a set of 24 pieces of gradation patches each 
having different density, for each color. 

[0030] Next, in the present embodiment, in order to 
use an image reading section of the color photocopying 
machine as a density measurement device of the 
correction color patch print, the correction color 
patch print is set on a platen of the reading section 1 
in step Sb2 (procedure 2) . Note that, as the density 
control device of the correction color patch print, 
other than the image reading section of the color 
photocopying machine, a density type (gradation type) 
may be used. 

[0031] Next, in step Sb3 , the density of the set of 24 
patches for each color is measured in the reading 
section 1 so as to obtain current gradation, and the 
results of the density measurement is transmitted to an 
image density controller section 16 (procedure 3) , and 
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in step Sb4, if there is no problem in the measurement 
results, the sequence goes to step Sb5, and in the 
image density controller section 16, the current 
gradation is compared with predetermined target 
gradation, then, a density converter table 15 is 
created and set (procedure 4) . Here, if the 

measurement results have a problem> it may possibly be 
due to an incorrect placing direction of the correction 
color patch print, thereby displaying a warriing while 
terminating operation in step Sb6 . 

[0032] B-4. The Preparation of the Density Converter 
Table . 

The following will explain the preparation of the 
density converter table. Here, Fig. 8 is a schematic 
drawing for explaining the density converter table. 
[0033] Step 1) First, "target reference patch density 
(target gradation density) " is stored. This "target 
reference patch density (target gradation density) " is 
either stored as a constant in advance or stored by 
creating/reading a gradation pattern in an image 
forming device after setting up image quality . 
[0034] Step 2) Next, "reference patch density (current 
gradation density) " and the "target reference patch 
density (target gradation density) " (24 points each) 
are expanded to 256 points by line interpolation. 
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[0035] Step 3) The reference patch density (current 
gradation density) " and "target reference patch density 
(target gradation density) " which have been expanded to 
256 points by line interpolation are compared so as to 
create "correction data" for correcting the gradation 
properties of an image. An inteorpolation method is not 
limited to the line interpolation, but spline 
interpolation or linear/nonlinear least square 
interpolation can be used either, thereby increasing 
accuracy. In addition, when creating the "correction 
data", there is no need to obtain all the data of 
gradation between 0 through 256, and only a value to be 
employed in step 4 below may be obtained. 

[0036] Step 4) The created "correction data" is 
thinned out by predetermined thinning out means . A 
thinning out method includes the following: 
® the method of attaining a uniform spacing with 
respect to "Cin (input area gradation ratio) " . 
® the method of attaining a uniform spacing with 
respect to a "value of the target gradation density" . 
<D the method of malcing a distance between the "value 
of the target gradation density" and its preceding 
value become equal to a distance between the "value of 
the target gradation density" and its following value. 
® the method of calculating a "thinning out spacing" 
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again based on the values of the "current gradation 
density" and "target gradation density", whenever 
determining these values . 

[0037] Step 5) Then, from "correction data which were 
thinned out" by the thinning out means are regenerated 
"correction data (LUT after smoothing) " for correcting 
the density gradation properties of an image to be 
formed. As a result, in the current gradation density, 
even if an output of a sensor included noise, the noise 
can be eliminated, thereby performing gradation 
correction in a short period of time and with high 
accuracy. 

[0038] Further, Fig. 9 is a schematic drawing showing 
procedures in the image density control, and when 
carrying out correction, the density converter table 15 
is created in accordance with a flow chart of carrying 
out the image density control shown in Fig. 6, while in 
the case of outputting an image, after converting color 
and gradation of document image data, which are 
supplied from the image reading section 1, in an image 
processing section 2, density of the document image 
data is converted by the density converter table 15, 
thereby matching gradation thereof with target 
gradation. 

[003 9] Note that, in the foregoing embodiment, the 
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density converter table 15 has been created in 
accordance with the measurement results of a plurality 
of the reference patches having different density on a 
sheet of paper, but a density converter table may also 
be created by measuring a plurality of reference 
patches, each of which having different density, on a 
photoreceptor or a transferring belt body without 
transferring and fixing onto the sheet of paper. 
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